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Diagenesis and metamorphism encompass a wide variety of
processes beginning with low-temperature transformations of
the chemistry, mineralogy, and textures in newly deposited
sediments and extending to very high temperatures and pres-
sures. Extensive migration of fluids and associated solutes dur-
ing these processes forms several important types of ore de-
posits, the most valuable of these being sandstone-type uranium
deposits, Mississippi Valley-type lead-zinc deposits, and red-
bed copper deposits. Such processes also form nonmetallic ores
of sulfur, asbestos, talc, tremolite, kyanite, vermiculite, and
the abrasives, emery and garnet. In this review, more consid-
eration will be given to the three types of metallic ores for the
following reasons. Sulfur deposits associated with evaporites
are becoming uneconomic because of their comparatively high
energy requirements for extraction and because of competition
from by-product recovery from sour natural gas, flue-gas de-
sulfurization, and other sources. In addition, known sulfur re-
sources are vast. Ores of asbestos, talc, tremolite, kyanite,
vermiculite, emery, and garnet are found in rocks of predictable
metamorphic grade and facies; although the metamorphic and
metasomatic processes by which these ores are generated are
not thoroughly understood, the probability seems low that re-

finement of such genetic concepts would lead to significant
advances in exploration methods or, especially, to major dis-
coveries of ore. Furthermore, competition from synthetic ab-
rasives (carbides) and insulation (fiberglass) and the environ-
mental questions concerning asbestos threaten investments in
exploration for these commodities.

The status of knowledge concerning the three types of me-
tallic ores formed by diagenesis and metamorphism is sum-
marized below. The type considered first is the one for which
research offers the largest combined potentials for improving
exploration, for the discovery of important new deposits, and
also for more efficient mining by in situ solution extraction.

URANIUM DEPOSITS

Concentrations of U that are almost ore grade occur in several
structural settings within igneous, metamorphic, and sedi-
mentary rocks of various geologic ages. Their diverse charac-
teristics have been classified, based in part on genetic inter-
pretations (Kimberley, 1978; McMillan, 1977; Ruzicka, 1977;
Cornelius, 1976), into a dozen or more distinct types of U
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